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0 2 OS! 

o m o m 

127,000 

1. fi^AH- SA1IAH(SE2)_ie 
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1020030072124 #^ <£x}: 2004/3/12 

^.^H^, ^lsav^^l 4€- ^ 3HH(color shift W fltt ^ 

£ 5 



107-3 



1020030072124 #^ 2004/3/12 

^^SAl^-^l zl « 0 >^{ In-Plane Switching mode Liquid Crystal Display 

Device and Method for fabricating the same} 



£ l£r <H>£3°1 ^#31^ <^^R>*1^ £Al«V t^s. 

£ 2^ #efl^ ^Tfl^ ^3)5*1 <Hefl°l 7)&°\) cfl^r 7flsf3°l 3g^£. 

5L 6a 6e^ l ^aHH 14 5 n>^ a ^Tll^ ^ 3 5*1 -8- <H efl 

£ 7£ t^s] 2 ^Al^ofl 4^. ^^o]^ ^ ^7^ <5»^5*l#*l-g- <H 

£ 8a 8e^ ^ *fl 2 *3aHH 4^- 5 *}^3. Ik^*}^ ^ ^ 3^31^ 
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1020030072124 %^ 2004/3/12 

£ 10a lOd^ ^- ^13 *UHH 4^ 4 n>^a <U«]:3*1 ^2 ^ 

£ ll^r £ ^ 4 ^AHH rcj-s. ^ ^ S ^Tll^ <*}^ £A] ^ -g- <H 

£ 12a 12d^ ■& *ll 4 ^AHlofl 4^ 4 n}A 3 ^Tll^ ^ 

£ 13a i« 13d^r ^^^i sl^H .2.5. nfltb 7fl?**] < ?l ^ 

^eflo] ^Tfl^tS. M-H}^ 3rj^ E< 

£ 16^r 211 6 tcj-s. ^ol^- ^^iAl^l-^-g- o] 

£ 17a tfl*l 17dxr ^1 6 ^HH vc^m. ^o]^ ^ ^ 

^1^1 <H3H 7]%S>\ 2112: ^-g- ^7)1^5- q-Hl-^ 

*t ^ ^ ^ ^llrElH^CsimulationH £^ . 
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1020030072124 



2004/3/12 



£ 19fe£ 7 oil ofl ^ ^#31^ ^^SAl^-^l-g- olsflol 7]^- o)l tfltb ^ 

£ 20^r 8 ^aHHI 4= ^cc| ^ ^ ^Tfl^ ob^ sa i^i^ o]z\] 

£ 2l£r ^-^^1 ^] 9 ^Alofloil ^o]^ ^ ^ ^Tfl^ ^M*] o] 

£ 22^ ^Sl ^1 10 -^aHHI n}^ ^^7^1^ ojj^^Al^l^- ^e^Ei 7l^ofl tfl*}- 
£ 23^r 11 ^^Hloil xz\-M. sg^xx\ ^ ^ ^^S^l^l-g- <H 

511 Ol 7l^oll Cfl*! 

S- 24^ z\) 12 ^AHloil nl-s ^ ofl^ SA i^i^. oleil 

°1 7l^-oll cfl^V Sjigc. 



<£^^1 ^jl«-«-oll Cfl*}- Jf Jl<2} ^> 

110 : 71^- 112 : 7llolH yfl^ 
114 : ^-f- tifl^i H8 : 

120a : 1 ^-f-^i^- 120b : ^1 2 ^-f-*!^- sfl€ 

120 : ^ ^ 128 : 

138a : *\] 1 3flBi 138b : *fl 2 

138 : Sj-i 140a : 1 <?l#tffl^ ^fl^i 
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1020030072124 #^ 2004/3/12 

140b : *H 2 <?]#wfl*i ui : ^ yfl^i 

T : «VnVE ^^i^-e^ p : Sj-i eg cd 

C ST : *fl*IH€^ 



<35> i^o. <2fl^^l^-^l (Liquid Crystal Display Device)^ #tr ^ 

^^^1^(IPS ; In-Plane Switching) ^X^l^l ^ =i ^lS ^ ^3 

<36> <^ti}-^o.S <^^SAl^la| ^-§-^5^ <^s] ^flj-aj ol^jzj. ol^-tbtf. 

^71 ^-2:7> 7>^J1 ^7] ttfl^ofl ^-7>o] Bfl^oll « 0 >^^ ^"Jl o| ( o]^^^^ oil 

<37> n^s^, ^-71 3 2] ^>Hfl1 w 0 v^* <y<2]:sL S^s}^, <2^£| ^-7>yfl^o] ^^711 

<38> ^^Hl^ ^J^1^ E ^ AT- 7 ] wV^-E^^^E^] <£^£ f>$^ 

«fl<l^ ^^a^l^l(AM-LCD ; Active Matrix LCD °l^h ^S^R^lS ^^^-)7> Sfl 

A o V -£ ^ ^ir^M -^SH 7H> ^a>j7 01 r^. 
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1020030072124 %^ 2004/3/12 

#± ^ #2] #-*>3. <M €71^1 ^*fl <^-°r » 0 V^1 Jf 

<4i> £ Uigvajoi ^^7^1^ ^^iAl^lfi] ^£o]cf. 

<42> c Al *V ^-ol, 7}#°\ ^ 7]&(10)3\- ^ 31 °1 7)^91 71^(20)^1 ^ 

3- °133<H tfltg=*Vol Sl^, °1 ^ 71^(10) £ ^ 71^(20) -M^Hl^r ^3#(30W 7fl 

^fl^H 5tl^r t^^IM, A o V 7] Sj-Jf 7l^r(20) ^^l^r ^(22) ^ 5^ ^^-(24) o] s. 

<43> Aj- 7 ] on^oo)^ ^. 7] ^ ^^-(22)4 ^(24)^1 ^^1^^1(26)011 ^Sfl *H§-£] 

-H, ^^#(30)^ «S}3Sv*>7> -r^^TlHl 9]^ o)^}^s_ X\o^o) )*o]x}±r ^ Tfl £ 

80 ~ 85° *<HMH 7>Al% ^ o^tf. 
<45> ol*>, £ 2 ^ ^BflSl ^^711^ ofl^^Al^l^- o^oj 71^ tfl Tfl Bf3 °] 

<46> ti}<4 ^-Ol, 711 °1B ^(40) g| cflolBl «H^(42)ol A-l^ jH^Tfl $#3°1 

, 7fl°lB «1)>id(40) ^ cllolE-1 ufl*](42)£} *1^<H1^ «!^B^*l^(T)7l- $#3<H 9X^. 

TllolH wfl*I(40) ^ cflolBl yH^(42)^l 52*> °J <^ Sj-i <8^(P)o.S ^^SjJl, ^ ^(P) 
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1020030072124 #^ <£)*>: 2004/3/12 

°fl*r €^(44) g Sj-i €^-(46)©l SLif. t§<$£\o] 9X31, ^ #3 ^Tflofl ^sfl ofl 

<47> ^ cl ^Ml*l #7l ^B^liEKT)^ o]# «fl*](48)©l ^£)<H 

fcUl, ©]# «1)*l(48H>H*r tifl^(42)-4 -§-©J*V »8-^o.S tf^r 7fl^) sj-i *I^(46)©1 £■ 

(50)©1 $^£j<H $JU, -*7l ^--f- wfl*i(50)<*l)>H*r ^ ^(46)2f A-ls. <%*k&l>i\ ^ 7fl£] 

^-f- ^^-(44) ©i $^sq<H ^cf. 

<48> oflS, H^H^ ^(44)4 5}-4i ^(46)^ 7fl^ ^(I)^- ^}l]-©| 1-3 

<49> o}<% ^©], ^ ^^-32}- 3^ ^ tbofl <g^5)^- %&HM $] 

n <^ £-7>» ^A]7l^ ^S©l7l Bfl^-ofl, 71^^ ^3^31*8 <£^9l ^^S^^liCf 
^]©>^©1 3HJ"£|Sr S4t ?M ^ $14. 

<50> £) ^ ^^)^ ^ SA] ^ Al ©>Z}- Jf-^ ^ i d ^Aj-A] 71 7l *>©} , S.^ ©1 * 

<51> £ 3^ 7)^°\ ^EliPfl©] 3g^l^ ^3SAl#*l-g- ©i5fl©l 71^) 7 fl^©l 3g ^ 

^*>^, wfl^( 58) ^ ^ yflAi(60)©.^t| z}-z}- ^^-(56) * ^ ^(54)°] A-) 

3. 94^7fl eh- 7 fl ^-7l^ofl flo^, ^-71 ^^-(56) ^ ^-f- #^-(54)©l x)nJi\n.3. ©3 

ei «i ^©l ^s. ©l^©i^l 3* ^HJ°-3. *>4. 
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<52> HE]JL, ^7} Sj-i 3*^(56) g ^-f" ^(54) A>ol ^ofl ^ *) S}^ <*) ^ # 

dbi ^^-(56) ^ ^(54)3 7lS^S. ^5. cfa.711 wHI^H ^5i*)l°] ^§ 

ol-f-Tfl s)o1, 7l^q ^Soil ^o>z]-ol 7fl-ti^cf. 

<53> a o > 7 i o]^ afl^dC58)^r, ^-71 yfl^i(60)54- f^s^l ^ *1 «H ^]#«fl^ 2fl€(58)^ 

^ tifl^(60)^ ^ ^£3*1 ?fl^A]^^(C ST )l- Ol -Cf. ZL^Jl, #7} 7fl5l 3}- 

±- ^(56) ^ *V ^ #^(56)£- ^-^H^^l^E.^(T)-g- *)^-(62)4 <H *)1 fg sfl^ 

<55> £ 4 ^ 7l#^ XlZL7flZL ^E]£t^)o] ^7^ °J] ^ X^l ^1 ^1 A] o)Z)- S-Aj ^- u). 

^ufl H^O.^, 71^3] X]ZL7.1]ZL ^ ^*)7^ <^XARV*H1 <>) <5 r ^ 90° , 180° HHK I Va , 

IVb) ^, #/*h ^-/-f u o v ^°-^^ a)o)zJ ^jo) 7)1^51^0.14, 450 f i35 ou o v ^=(IVc, IVd)-9-S. 

<56> 3^ Xfltil^ ^A o V £ P>^-7>X|S 3K£)lHN tfl«ll>M A]o>Z]-£^S. ^>o] 7 > ^7ll*V4 

<57> # D) #Afl*| <*)^#o)l #<#°} ^]7>5]^ <3"^ £-*}^ ^ ^ A}o)o) ^^o) 

2) 7)1 ^ til *i( gray inversion)^ 7)1 sq^-cfl, Jj-*) t)1s^a) ( gray mode) ^-§-^0^ 
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1020030072124 #^ <Q*}: 2004/3/12 

-g-*}^ °l y oM3°fl ^Sfl cfltb 45°(+45°) ^^Hl tfl^flA^ tflSH 3.0.3. 



<58> ^"71 S-afl^-g- *M*>7l ^S><^, ^oflA^ TjlSaV^^l 4^- ^a) ^HH^l S] $ *1 

«fl^; A i 5i^>5|^- *H 2 ^^.s. cfloiE] A o v 7l time U fl^ 

A cM ^ tifl^olH ^"71^ ^-f- ^^Sf; ^-71 ^B^l^fil- ^^Sl^r °d# afl^3}- ; #7] 
o}# Wfl^ofl^ §-7l£)o] ojo.4, AV 7 ] ^ ^^-4 ol^S)o^ ^ S SJzJ^Tfl «§^£ 

Sl-i ^d-^-i: i^H, #7j -§-f- ^^-J!}. Sj-i #^g-, #7l ^ ^ o}^ ^^H] o]^^]. 
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1020030072124 %^ 2004/3/12 

-g- X] 2 lH2olH£r, *fl 1 u o V ^S. 711 o]B tifl^; ^ 1 ill 

^Itt *H 2 *$-%<L3. cflolEi tifl^-4; ^>7l 7flo]E WflA] ^ C-flolEi HflAio) jji^l^ofl 

A 1 H o V ^S 7))o]^ til] ol^£]7ll ^ «fl^4, -*7l ^ Wfl^d^l^ ^-71^ 

^ ^l jel^o] ^i^-oil^ <£^^ tifl^i^; ^ tifl^d^ <a^sl^, # 

71 ^-f- ^4 °1^SH ^^711 #^h§- ^-71 ^-g- # 

^-4 5}-^ A oM ¥ *d^" ^ °13 ^^Hl ^ *1 Sj-fe- 7fl^ <^^Sl ^ o§^-g. ^ix| ^ 

^<L3. ^«Hr Sfl^. 7f7^ ^^711^ olsflol 7 ]^g- . 

A oM *il i ^HH 4€- ^-71 *-g- #^8-, ^-71 711 °1b wfl^d ^ tiidEi «fl>id 

^ in*l- <g^jL3. ^3^7 ^ <g<*3 ^i^-eii- <3<*Hi ^i^i^ ^^-Jf# 7^1^ 

1 ^"71 _2.-g-^ ifloflAi ^^tc| 5SflEl^-3:# 7}7]^ ^ 2 ^-g-^ Sfl^iLS 

ol^^ji, ^-71 &± A oM *ll 1, 2 ^-f-^ A>ol ^ofl^ ^^cr) sflig ^ 

» 1 S^d^" ^€4, a o V 7 ] ^ 2 ^-f-^d^" ^ ^°\] ^ n& ^2iMr 7}7lb 

^1 2 2}-^^^" 2flEio.3L ol^-o]^^ ; Aj- 7l o]^ HflA]^, AV 7l ^ ! 2)1^4- z\] 1 

—S- f^Tll ^*l*Rr 1, 2 <?l#till^ 4^4, A o V 7l 1, 2 <d#HH^ 2}"^ 

^^^171^ Ufl^^- i^-^1-^, ^>7l ^1 1 <d# tifl^ ^imSLg. s&7] aVn)-E 

£■14 ^^^i, ^-71 ^1 1 ^-g-^ Sfl^^f, ^71 >fl 1, 2 <?l#wll^ a()^ ^ ^ cg«^^ ^ 
^^17> 711^^ ^-Efl^l^ ^Sl^l 7fl3flAl^^ ol= D ] ) ^1-7) ^1 2 <?]#allAl ^i^- 7)| 

olH Hfl^4 ^^SlTll ^"^^Sl^ SUJI, ^11 2 <y#tifl^ s))i£4 ^1 yfl^ ^ 
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<63> a> 7 ] t^o} 2 ^-^Hl 4^ ^"7] *H-gr, #^3fl€^: ^ 

^ *g^tb ^3fl€^ ^B^(strip) **fl #7}*! 

°J^^r sfl^^-S. <>l-g-*Hr 2]=E .2-^(1 i ft off) ^-8: ^s)tt ?A-=l ^SLS. 

<64> ^-tg^j ^ 3 ^loflAi^, *q 1 ^£ TllolB ^ x yj-^ M 

^1-5)^ *ll 2 wJ-^S. t-flolEi tiflAis]-; ^ol^ ^ d) °1 E~l tifl^ 51^1 ^ofl 

^ «ti^; ^-71 W ^^siJi, ^ yfl^d^ ^WV 1 ^ , ^ 

^ ^£r, ^7] ^ #<2] o]^ ^ofl ^*l*Rr 7fl^ <3«3] ^ ^-fr ^<*] 

-7fl3flAl^il- ol^, A o V 7 ) ^S. ^ s}-^ #^r, l-^^ll ^^^1 ^i^- 

^1^ *J^*V Cf-g-, Aj-7] l-^^^o^ riB^ f-Sfl \+7^ ^1^- #^ 

* ol-§-*}^ ^-B -f-*fl ^^Sl^, ^-g- #71 ^« 
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1020030072124 <Qx\: 2004/3/12 

*11 1, 2 4€ ^}°H ^*1*}^ €*8*l ^ 1 3}-^^- aM^, ^1-71 *fl 2 ^-§- 

^ ^ €^ <8#^ *fl 2 5}-^^ s^o.^. o^o^o^ A o > 7 ] ^ 2 

^ 4 ^<>lHi=r, *fl l T&t&SLS. Til °1H tifl^d^-; ^-71 i ^il^L 

^ JELefl°l ^o_s. «VEi-H^^iB-l^; Aj- 7l c^o] ^^^^ <g^l- 

^€ ^1 afl^j4; # 7 ] HVsVE^lAElf ii^r 7^ ^ofl ^ , #7l «H^^- ^ 

-T- ^#^l7l^r ^1 1 ^^1-4, A oM ^ tiflAl^ o^a. ^ #A j 7 j- ^ 2 SEfl^g. 7 >^1^- Jijg. 

#21-; ^"71 ^ofl ^1 1 u o V ^A^ ol-g-s}^ oJ« #6fl <^]^ 

5\51, ^-71 *fl 1 **fl W tifl^il^ ^^M, ^ 51*1^ ol^o^^^L, SJ.^ 

^'gS 71-Xl^ ^-f- ^7l ilf -tf-^H , A o V 7 ] 2 ^ ^Sfl ^ 

o^S^, aJ- 7 ) ^ ^o])X\ ^7) ^ £=3% ^l^SlTll ^ 

^71 ^ 3^ A o V 7 ] - ^ ol^ ^7_H ^1^1^ 7fl^- <3<*-i- ^^tc) 

^^S. 5fl^ 7Hi, ^71 ^i^ ^ 2}-i el^s 

■f-^fl ^^^^ ^-^^S ^ ^^7^1^ ^^S^l^l-g- ^Eflol 71^ 

^- ^"^^ ^1 5 ^KHH^, ^1 1 7flolH Hfl^ji}-; aV 7 ] ^ 
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1 w 0 H>zf all 2 y 0 v 1K°S cflolE] Hfl^jzf; #7l 711 °1B yfl^i ^ cflolE-1 afl^ 

H^l^H TflolB. &^r, *KE^lih = ell^l ^J&S. ol^-^^l ^H31 

*\ ^-7]^ ^2}-; #7l u -[ D -lH?!^iEi^ ^^s]^ °1# afl^^r, #7l wfl^HH £ 

*\*\, #7l ^-f- ^2}- #^8:, #71 ^ ^ #o] ol^ ^Tj-ofl ^ *1 1}^ 7^ °3^9) 

^ °J<3* 4^ ^« A*)^ ^31^ °-^a^l#*l-§- <H*M 

71^ ^l^W. 

^1 1 ^€4, ^7l tJH>H ^-i- 7 }7]H ^1 2 ^-S-^i^- n^^-S. 

o]^.o]7]jl t #7l £l# Wfl^l-g:, #7l 1 sflH^l- f^£)^r <3 ^l ^3*1, #7l 

yflAjjz}- ! ^--g-;*}^- Sfl^i QS\ ^^)7\ 711^^ #3HH ^SSl^l 7fl3t(]Al 

E d^t #71 5^ ^i^, #71 71] 2 ^f-^ 3fl€* ^o]^ o] =o| 

^H, A oM ol# tifl^i^, TflolH afl*}£] f^Sl^ <£^r*l <2#^£H, a o > 7 ) 

<a# *fl^ 7llo]B tifl^ ^ ^<^^7> 7fl^fl^ #elHH ^ tsH^ ^mel 

*1 711211^^^ o]=L^ ^ o. 

#71 1 it^ 7^1 5 ^-^Hl 4€- #71 ti>£*H#^ ( #71 711 °1H *I^hg- 

^*HH oj-o^tr 5fl^( island pattern) H^Sl^ ^J-g; tbcf. 

^i, 4ii ^eflo] cfl-§-^ sfl^ 7M^ #^#<H1 ^ 
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<7i> a o v 7 ] £ *Q-^9) z\] 1, 3, 5 4f ^-71 iL^xr SL^o)7]^, 

-f-* 7H^r 3 -8: ^HJ £.3. =LE]JL, ^7} -g- ^-^cq ^ X ^ ^ 5 s.^ ofl n}-^ ^7) 

711o]e ^ c-flojE^ yflAjol JS^^ <^^o.S ^^^m n± ^^^l^L, 

^-71 2M1 <3<* #^3., 3(red), ^-(green), ^(blue), U -Uwhite) ^(sub-pixel A 

A ^-11 7fl^ Aiti.^^ sfl^ ^-g- 

<72> «^o] ^ 6 jL^lo^i^ 7]^- ^Vofl, --^o. ol ^.^ ± S £ t ^ V> ^lz| ^>gofl 

*1tt TllojE HflA^, 2}-^^- ^«J*Kr 5}-^: <>j <^ ^oj o.^* 

7^1^ All 1 ^-g-A}^- n&3\-, #7] <^t|H ^^rc| ^ 2 ^ ^ 3})^ 

A^, WflAl^. TllojE ^<a^* ^^*>J1, 2 ^dfl Tflol 

ofl, *j| 3 ^ofl ^Sfl All 1 H o V ^4 iHA^Tr All 2 ^D^S Ai^-i- 7>^1^ 

C-HolE-l yflAi4 ( #7] ^ Ai^-3f ol^SlTll ^l^Rr ^-^1^1 *d^* *§^Hr #71121-; ^"71 Til 
°|B Ai^-, #£^1^, ^ Ai^- ; =eflO] Ai^ MVSI-E^^^E^ O^jl, #7] HV^JE ^ ^ 
E-i-I- 71^: Al^oll 4 ^ofl o]«ll c^O} £=L<q QjfcL^ & 

7>Al^ lift ^*Hr #711^; ilf Aj-«.«^1 5 v}^EL ^-A^l o^, Aj-7l 

^-Sflo] ^^SlZL, AJ-7] ^| ! ^-g-*}^- 31)^4 oj^ofl ^1^§>^ ol# tifl^l^, 

AJ-7I tifl-tl^Ai -g^l^M, AJ.7I 0_^«- oj^ ^oflA^ #7] 711 2 ^Ai^- 3fl^2f «^Aj7i^ 
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Xl^ ^-i- Xl^t!:4. 

Xl 7 ^XH^r, 7}# XI 1 u>^ 3 ^ofl ^ ! Til Ol 

^ 3fl€4, A o V 7l ^vflXH ^^uq ^2:^ ^] 2 XI^JlS ol^o^^l ^ 

^ XI 2 y o V ^S. ^^1^>^ cflo]Bl tifl ^Sf, 4 V 7l *\}o}&\ tifl ^ °fl ^ ^7l^ ±i ^7l 

<X^X1 ^*l<5Rr = eflo] ^^-4, 4i- 7 i cflolE-l tifl^, ^q-, ^eflo] 

Sll^ ^21 7>^H ^7l £LEfl<?} ^JfXH y_V £ Xl^ 7}X^ 

£Xl #^#4, A oM ^ ^ -ELefl^ o]^ ^Tj-ofl ^ HV£Xl ^ ^^o.^. o] 

^^Rr ^7414; ^>7l XMH w>£Xl#, ?A^, #^8- W 

o] t#A]7l - ^ efl<?1 ^.ffl^g- 7 }7^ ilfi ^^5f^ ^Tllfif; 4M 

XI 4 n}^=L ^<H1 ^1*11, #7l =efl<y ^^-31- ^^SjZL, >^7l XI 1 3fl€4 
f^S} cg<*Hl ^*l*Rr Ol# «fl*I4, 4>7l tifl^XH ^-7151^, ^71 l$ 6|) ^ 

A oM XI 2 °13 sl XI ^lSM, A o V 7l ^ *1^4^ ^^^?>^-S. ^ 

7H^ ^ ^ <5>^r 5^ ^^g- ^<5>^ ^-Xl* £ft}^ 

^^iXl^ ^^S^l^l-g- 71 ^ XlS «o v ^* Xl^t>4. 

^"^^ xl 8 ^-^Hl^^, 71^2 ^J-xi, XI 1 v}+3. ^Xl ^^fl XI 1 y o v ^S, XH 

H 7}^1^ XW1B wH^4, ^ ^^s] El]^-^-«-l- -^siX ^^-1- 7^b XI 1 ^-f- 
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^ ^€4, ^"71 £L&*f <3<3 ifl<*H Qf§u\ *\] 2 ^-f- ^ 3fli£o.jg. oj^^l :g.J§- 

2fl^O] Wfl^, ^1-71 ^ Wfl^HH TflolE yflA]^ ^£ cgcrfofl sfl El 

y>£^l #H#4, #7] 4ii ^ =. 5fl°] ^ ^Tjofl ^ ^ O..S. 

#2] 0 )z> o^oi u] a o v 71 ^ afl^azf ufl^l^ m^}- <£<*^ _2.^5L PR( photo 

resist) ^Hll* ^*Rr ^14; PR sfli^ 7^ #^ofl *=tg 

*>TT ^"7414; ^71 PR 3fl^ Aj-7] p R sflTg^ £i=, 0§Cd #ofl ^*l*Kr ^ £^1 

^ ^.^(lift off^Hfr ^7^14; Aj-7] cj^] * ( ^^^1 j= ^ c^Aj 

<75> ^ ig-tgcq ^ 9 ^.^loflA^, 71^: ^H, ^ 1 P>^H ^-^^1 ^1 1 y o V ^S , 7)}o] 

H 7M^ TflojH tiflA}-Bh ^ BB^# A-^S ol^S]7ll *§^<5Rr ^TflSf; ^7l TljolH 
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#7l 7fl 1 iE^^ ^ 2 *S-^=o.S. fl*lSfe cIMeI afl^Ji]-, #7l Hfl 

^-71^ #7l ^ ^1^-4- °133?11 3M<s}b J=efl°] #7l 2=31°] 

^Sl^MH #7l 2 <3#€ sfl^^l ^ *11^4, #7l yfl^ofl^ TfloiB 

«fl^4- cg^ofl afl^o] #7l nflA}, dti J=Efl°] 

&^r, ^ «fl-id, ^ShM *1^4 nfl-§-slb aflig 7}*H a o v 71 ±±L c efl o] ^ 

^-^H t>£^#-a- ti_V£^l #^#4, #7l ^ ^.efl^l o)7* 

tiV£^#, ±* ^B^^^Eil- o]^.jl, #7l MV^-BSH^^Eil- S^r 

71^; ^Ofl 3M*M, #7l Sl-i ^^IH Wfl^d^ oj^SlTfl ^ *1 *Rr 1 SL^Q, # 

71 W tifl^32f ol^S)7fl ^*l*>b 711 2 -S.-g-f ♦ 7>^H, #7l ^1 1, 2 J^Jf #2} °M^?1 
^ ^^1 ^AV^ 7 }.*|- PR sfl^^- ^<5Hr ^Tflsq-; #71 PR 2fl^# <^£>| n>^^^ o]-g-tr> 

^#5} °§<*! #°1 TllolH ^<$n #^^r 7ll7l*>oi, efl^- °§<*<>] ^ yfl^ ^#Al7l^ 
#314; #71 PR sfl^^- £b 7m ^ofl ^ £^ #^-g- #7l PR sfl^ 

* r^H^^H, A oM PR 3%Q-$r <3 <3 #°fl 3) *1 T5>b ^ #^ S^HH J2.H*Rr 

#314; #71 el^H .SLS #31 if, \+7|^ ^ #71 W ufl^jzf c^s^l 

3M*Rr ^4, #71 ^ Sfl*i4 <£^$\7\\ $l*l*Rr *d^^r #7jl«- 5. 

#71 ^-f- ^4 5}-4l #71 ^ ^ Tj-o] o]^ ^7_H1 ^^1*>^ 711^ <>J ^ ^ 

^ ^#^S 3flBi f2f 7Mb ^^711^ <5«^SAl#^-g- O^ellol 71 

^- 'i:^^ Til 10 s-^Hl^b, 71^; #<H1, *fl 1 n>^a ^ofl o^^fl 1 l|}-^:O.S., Tflol 

— 7Mb TllolS tiH^J!}., HH^-el ^5t^ O.^^. 7Mb *11 1 ^* 
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* #^"8- ^f- tifl^d* ^<^>b 4>7l TflojE TllolS wflAj, ^-g- 

b 0 j^^l o>^^fl= sflE^sS tiVS^l^ ^*>b ^7^1 sf; ^-71 yVE^# *ll 3 o> 

— H ^-^^1 <^fl ^-71 *fl 1 wj-^oz]- Jll^>5lb 2 y oH^S. 7Mb c-flolE^ yfl^ 

7l^r ^ 4 P }A 3 ^ofl ^sfl ceflo] <gJ=L ?lb ^efl<y ^-M; 7Mfe 

iLSLf-S- ^s}b ^r^lsq-; #7l iLs.# *fl 5 ^^fl s^afl, #7l 2=31°] ^4 

<&%s\jl, A] 1 ^-f-^^- fl*l*ter «fl^, -*7l <y# tifl^i^l 

A i £7l5H , A oM .SL^f xflolH A oM *fl 2 sflElJZf °1337fl 3M§> 

^ , A oM ^ 7fl^ <$<*<>] ^ c$<X£ ^o]^ ^*}b 2}]^ 

<77> i^o] U m^oflA^, 7 ]# #6fl, ^ 1 ^*fl ^1 1 H o V ^S., XI Ol 

H ^-g; 7Mlb 7llo]H tifl^d^, Sj-ig-i; ^s}b ^ 2}-^ cg^o) Efl^-e]^-» ^-s 



^ 7Mb 1 ^-g-^ ^^31]-, #7l ^MHH ^go^ ^ 2 



^r, Xl^lH tifl^i, ^-1- ^i^-, W «H^i* gb t1)o1h *§^?>}jl, A] 2 n>^3. 
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^^°1H <3hE*l|^-fr tij-S^l ^71 ^ ^ 3l *A^rl} 

iL51#-§- ^*Hr ^^a]-; #7} iLJr# 7fl 4 *>^H -^<H1 ^*«, ^-71 J=efl<y ^q-u}- 

^^S]^, #7] Tfl 1 ^§-^ 0§<*}<Hl 3*l*Kr Sl# Mfl^d^-, ^"71 Hfl*H 

711 

<78> M^o} j\] 6, 7, 8, 10, 11 -If-^Hl ^-71 7fl 1 ^-f-^ ^ Ho] ^.^-^-^r 

€^ o,s.«-ol7li4, HL^ £A^«f 7}^ ^ JL5L tB}. 

<79> *fl 6, 7 ^HM gj.^ ^^*>^ ^3HH, ^o V 7l °]# Bfl^^r 

, C^S^l ^*l<5Rr Tfl 1, 2 «fl^^, #71 7fl 1, 2 «fl^2f 5)-^ ^^-i; 

A l7l^ Ufl^^ IfsH, ^"71 7fl 1 °1# tiH^o] ^ ^ tO-nl- B ^^ iE ^ ^^SlJL, 

^-71 711 1, 2 <y# WflAj^ ^ 1 3^ 7_V^ ^ <3<*j^, %<&*1}7} 7fl7fl^ #EJHH 

isei^i ?nsHA]Ed^i- o] = ^ t ^-71 n±. #71 Tii 1, 2 ^f-^ ^>°hi ^*i*> 
^ ^^tc| ^ ^-^9) *\] 1 ^xi^ a oM Tii 2 sim ^°11 ^^1^-fe 



107-21 



1020030072124 %^ °^7}: 2004/3/12 

<80> ^T%d\ ^ g ^HMl ^71 ^-i ^*Hr ^TlHH^r, #7] *(| 1, 2 ^-§- 

€ ^^l^m €^ ^fl€ ^1 2 sfl^-i- *15L ^-^^<=1 *§^*}±r 

<81> ^-7) g -^ofl 4^ ^"71 ^-g- Jf-efe ^ 

^-#^-« 7M^ *fl 1 4€ ^l-^f, ^7] _2.^Jf u)H^ tiV^^tc) Bfl^ ^2: 

^ *)1 2 ^-g-^^ 5flEd nf^S ol-so^lj!, aV 7 1 ^ ^ *fl 1, 2 ^-f-^ Sfl^i 



A o V 7l 7, 8, 9, 11 ^-71 Tfl 2 n}^£L -^0^^, <i) ^ ic^ °1 oj^-i] 

-H, #71 ^-^Sl 7^1 10, 11 -Ij-^Ml nj-g- a o V 7 ] x ^-g-^ o]# tifl/Hol f^S}^ 

°<§^^ ^^^17> 7fl7fl^ #E)HH ^£5^1 7fl3flAl&l^^- O^Jl, Aj- 7 1 ^ #7] ^ 

#71 | 6 ifl^l 11 -IKH1 #71 s}-^ <3^£- ^a}z!^ <^<*j 0.5. ^#<5> 

tt 7 A^k ^-°5L <5>Jl, #71 8, 9 ^Hl trf^. Aj-71 ^sel^l ^4 ^1°1H wfl^i ?isi ^ 

^- t^Sl ^1 12 ^-^oUA^, Aj-71 rt-xgo) ^1 6 xfl^l n J^lofl j\ ]s . Hj-^^j o) 

*fl ^eflol 7l^r<y 711 l 7]%a\.; #7] Tfl l y)^ cfl^Tll «fl^l€ ^1 2 7)%s\-; #7] 

Tfl 1, 2 71^; A\o)6)) 7fl^M ^ ^ i^>^ ^ ^ ^ ^ o>} ^ ,g- 7ll^*>Cf. 
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<85> *\) 1 71^0)]^ ^^7111- *|#*H, ^VC\ ^ fD^lt ^2: ^ <^ tt 7fl 

71 ^^51^1^1 ^ ^^M, ^71 <2^3] fJ-tg=^7V wj-^ofl^q- ^«5>JL, #71 ^1 2 7l^r 
^RJ 



<87> — ^ 1 ^Aj^l — 

<88> M. ^AH1^ ; ^XX\ £ = ^ ^Tflig ^^^1#^]# <>MM 71^: -72: ^ ZL *)l2: 

*3<H1 tfltb ^^Hl^1, °l-8-# sflE-l^ -g-^ O.^ 333*r *>*H 2**3*1 "> 

i3 *3*M- 7l^O.S, 5 4i3 *3°fl <H 7l^ ^ ZLS] ^2: **<H1 tfl*(H 

<89> E 5 ^ M. igj-^o} x| j ^ ^<x| ^2 ^S^R^l-g- ^efl 

°i 7i^i cim ^^soi4. 

<90> W>Sf ^-ol ; 7l^-(110) ^ 0 H1 1 «o V fAS TflolH tifl^(112)ol ^^£lol o}^ 

«fl^(112)^ 51^51^ 2 cflolEi afl^(i28)ol «8^3°1 Slo.^ , tIHh «1] 

^(112)^ c-flolEi tifl^}(128)£l JE^l^^l^ y>n|-H^^^Ei(T)7l- <g#£)<H $1^. 

<91> A o V 7l TflolH «fl^l(112) ^ cflojEi «fl^(128)Sl JH^V <^^^ 5^ <g*j(P)il5. ^JSjS^, 

Q± <^(PHl^r ^ ^^"(138) 31 ** ^(120)°1 S-if- ^£1<H 9131, ^f>] ^Al<^Hl 
sl-db ^^"(138) * ;*}q-(i20)ol ^ 3fl€^-S oio^ ( o]xz]^V ^V^l^s 
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»^x}7} ^-«a*H ^ zJ\£<M ^<3>3l°l w o^m ^ 91^ 7-2191 



<92> ^ c] #^1 ^^*>^ f #71 Tfl 1 ^JlS 711 ©IB Hfl*i(112)4 Ol ^ 51 Tfl 



* aflA](ii4)ol %s$£\o] °Xjl, ^-g- «fl<d(114)«m>H -&71SH ^#§V ^-f- ^^(120)©1 ^€ 
4. £ ^HH *m ^(l20)£r, ^^(P)^l ^i^-ei^-i- <$<*6\} *§^s\^ t 

°)t$<y\ ^s.^ (118) m. 7 }z\$=. *H 1 3£fl H( 120a) 4, #71 all 1 ^§-^ 3fl€(120a)^l 

J2--^f(118) xfl*IH, ^7] W tifl*Kll4)-§- ^^nSLS. §H ^t§o] ^ssl all 2 W# 

<93> -Hsl jn. , #7l ail l sfl^(120a)3l- *fl 1 y o v ^^-S ^Hxr *fl i ; 2 9J# 

«fl^l 5fl€(140a, 140b)°l A 1, 2 °J#till^ 3flH(140a, 140b)oflfe «H 

(114)4 S^fe- »^<L£. ^ wfl^d(141)ol oi^ol, #7l ^ ^^(141)^1^^, 

4 1, 2 sfl^(i20a, 120b) ^>°1 ^£HH ^ all l s)-^^^ 2)H£ 

(138a)4, ^ ufl^(141)4 ^ tifl^(114)Sl HL^l ;*H a} ^ sfl^i^-S. ©l-^^ all 2 3* 
4H(138b)AS. ©l-?-©l*l 3^ a]^-(l38H -g-7lsM oic]-. 

<94> #7l sj-i °J^(P)£-, ^ Hfl-id(141) ^ -^-f- afl ^1(114)^1 ^ Ml 711^1 £^0] 

^-51^ ^El _E.nl) o] ^.g. ol^n}. 

<95> HBlJl, #71 all 1. 2 °J# «fl^(140a, 140b) 4 all 1 ^-f-^ 4^ (120a) 1}<>\) 

^ iS3*l 7flsflAl^i(C ST )» ol a^-g- s^oi evcf. 

<96> ^ ( #71 all 1, 2 <y# «fl>id(140a, 140b) A 1 4li(120a)4 all 1 

^ 3flH(138a)^Hl iH^^r ^=S)-» ^l*>7l *fl , all 1 sflli(120a)Sl ^ 
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^-§- ic#Al7l^ ^$H>H, 1 W 3fl€(120a)iH} ^ ^SLS. *8^s]fe- ^ 

1*1 -f^tV #^^T 7>^*>Cf. J£th ^>7l ^3). 5)-^ A} 

y oH^ €3 4i£Ht iL^M, ^ ^^SAl^Hl^i H-^uf^ wj-^ ^5 



£ 6a 6e^ 1 ^aHH tcf^ 5 <2fl ^ saI ^ -g- o^] 

£ 6a^ 71^(110) ^Hl *fl 1 ol-g-^ aj) 1 ^ a ^°fl S]Sfl ^ 1 U-^o. 

3., 7]MB Bfl^(112)34 ^ afl*i(114)-g- AiS. o]^^^ ^<5Kr ^M*}. 

^ 1 l"^^ i£eflxl^H(photoresist)l- °l-§-^ i^f, 

^€ sfl^ °l-g-*H sflEi^ (patterning) 3*8*Rr ^ 

#7j TflolH «flAi(H2)^ ^ ^HH^, TllolB *ti-id(112HlAi ^-7lS)^ Tll^lH 

^(116)^ ^*Rr &7\}7} S.^-^. 

107-25 



1020030072124 %^ 2004/3/12 

<102> ZL^JL, <#7] ^ aflAj(H4)|. *|^*H=- #3HH^r, #7] ^ «fl>Jd(114HH *7l S) 

°i , ^«l*Rr ^^Slfe 2^ °j ^ (P) #± ^(P)^ E^^^-# 

Jf-a^r fl*H ^<#^H o_^«-(H8)# 7>^1^ XI 1 ^f-^ sflEi(i20a) 

*h #7l _£-g-^(118) ^<Hl sfl€°.3. XI 2 ^-g-*!^ 4€(120b)°-5_ ol^^^l^ 

?i^-(120)# ^*Rr i^-W. 
<i03> £ 6b^, ^>7l TflolB «fl>id(112) £ ^-f- «fl<d(114)^- <3«H, ?1MB 

<§>8*Kr ^l^, XI 2 n}^£L ^ofl sjsfl Xl°lH *1^K116)* ^ «K£*fl# 
(126)# S^*Kr 

<104> #41*1 XH*V*1 ^SM^, #7l «K£Xl#(126)£r ol = 

oflE] U.#o2f, Wl^^ ^-2- oj^cX^l C_uj^Efl^ol ^tRS. ^2: 

<105> £ 6c ^ alSXl#(126)^- g^r XI 2 ^-##^^r °l-g-*V Xl 3 n}^£L ^gofl o} 

Sfl, XI 2 y o V ^S XMB Hfl a] (112)3}- 51^>£)X] cflojEi Hfl ^(128)* *g^*Rr ^)^. 

<ioe> ol #7HHir, #7} cflojEi Hfl^(i28)^^i ^-71^ ^^"(130)^, 4ii ^^"(130)^ 

°1 ^ ^ Til ^*]*Kr ^=-(i32)-g; "$#*H=- #X1«- S^^M , ±^ ^(130) ^ 1=31^ 

^(132)^ «l£Xl^(126)3f #^s)7fl ^^1*>^, #7l ^(130) ^ = iS||*l ^(132) 

A>o] ^-£^^(126)^ yJ-£Xl ^fl^(ch)* 3#*Hr ^Xl# i^- 

<io?> a o v 7 ] ^olB ^(116), «V£X1#(126) ( ^ 3^(130), Hefl<?l #^(132)£- ^H^H 
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<108> £ 6d^r, <#7] ^H^1^(T)» <S^r <3 *H #^^r °l-g-*M ^1 4 *}^H ^ 

<109> £ 6e^ ( ^-7] ilf <#^-°H, ^ 5E*H§ *\) 5 *}^i3. ^ofl o^fl, av 

71 ^H^l^El(T)^- "S^tt afl^CMO)^, ^ sfl^o.^. o) =lo^^1 3^ ^(138) 

<no> ^ #7} zft 1 ^--f-^ sfl€(120a)2}- 1 «H^S 43" f^Tfl 

3*l*Rr ^ 1; 2 o]#«fl^ 3flH(i40a, 140b)# M*Rr #7fl£h 3*dfc <3^(P) ^ 

«fl^i(114)^ -g^^sf ZLx}s\n tifl^i(141)* a o v 7 ] ^ 1; 2 ^-f-^^- 3)1 

€(120a, 120b) *}o) ^^_H1 4^0.^ o^o^ ^ 1 3fl€(138a)^§- ^*Rr 

(138b)# ^^Hfr ^Tfll- 5£^-«-tf. 
<lll> a o V 7 ) ^(P)^, Hfl^(141) ^ ^-f- Hfl^i(114)ol HL*l-£)^ ^5. cf 

€- will ^* 5Lv\)°}°} ^^M, $ ^HHHir 4 inflo] ^ 

♦ 71-^1 cf. Stir, aJaHHH^ ^^"(138)31- W ^(120 H ^ sflHa ^-a&» 7 >*1 

<ii2> *V IS, #7l 2=^ S.^ IT0( indium tin oxide), ITZ0( indium tin zinc 

oxide), IZOCindium zinc oxide) ir *r Si 1 }. 
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<113> — afl 2 ^Aj^l — 

<H4> ^o^, 5 d}a 3 ^d\] oj^- ^go]^ *J^- ^ S ^Tfl^ °-^^H v *l-§- o^j 

<115> ^Al^l ^ S ofl S^}^, *fl 1 ^A^H XC\.M. Qt§xx\ ^-^S>\- rfSTll ^f- ^1 

^ ^ ^ $\Q&o} Z\*m<±3. W Bfl^l ^ °J# Wfl^^l- o^s} 

"0"# #^iL5. ^(&) "0Q" ^ "Q"S^-Ei^ ^oi " b "ol »qp»s „q 

°o^°fl ^ "Q"7}- o] <fl^ ^-o^ T ..o} ^o] ^la^ o^nl^ ^ojji, 

<117> £ 7^ ^ 7)] 2 ^Ajaflofl ^^ol^- ^ ^ S ^ ^ 3LA] -g- 

<ii8> £A]*V y>sf ^-o] ; i ^-§- «fl^(214)ol ^ «fl^(214)^ 

.2-^f(218)-I- 7}x]±r ^ 1 3fl^(220a)^, #7] 1 ^^i^ 3fl€(220a)^ 

(218) i^<Hl ^°m5. i$a$# ^ 2 2flfi(220b)ol ^^^o] <&^. 1, 2 ^f- 
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^ 411(2203, 220b)^r ^-f- ^(220)* °}^IL, ^-f- ^i^-(220)2f ^-f- afl^(214)^r ^Xl 

<H9> ZLe]JL f #7] ^(PHItt, ^H^1^(T)S1 HeflSl #^"(232)4 ^sq^ XI 

1 XI €( 220a) 4 ^<3€ #ElHH f^^Xl *fl^(240)s]-, wfl^(240) 

4- Xl 2 ^-f-*!^- 4€(220b)-i- #*Rr 3)-i ^(238) <X f§ 

^1<X 9X^. A <M ^(240)4 5^ ^(238)^ #7l XI 2 ^-f- 

r 

sflli(220b)4 ^^"(238)^ ^ S ^ ^St ol^-Jl 

<i20> ojnfl, a 0 > 7 ] o]^ wfl^i(240)^ XI. 1 4^(2203)31- tfl-g-^ <8 *H 

^, XI 1 ^-f-^ Xlli(220a)^ sMi ^^-(238) ^#31 S^-S: fl*H, Xl 1 

Xlll(220a)^^ ^fl^-Xl ^ja.*}cf. ^-71 1 ^§-#^ 3xfl^(220a)3l- $] 

# aflAi(240) #°fl #3 0 <3^£- ^«£Xl7} 7 flX]^ #eJH^ ^flsflA] H^(C S t)» 

<121> -g. ^Al^cHl HHE- ^ ^ofl S]*^, ^ ^ $1*1 *Hr 7fl^ <£^* it^m ^ 

<i22> *= 8a ifl^l 8efe £ Xl 2 u}^ 5 n>^ 3 ^ ^^Xl^ 
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<123> £. 8a^ 71^(210) A) 1 v\^3. sjSfl, ?flo];e afl^(212), ^-§- afl ^1(214), 

^f- ^(220)* ^^Hr 

<124> TflolB afl^(212)2f ^ wfl^l(214)^ ^SLS. o)?!^?)) # 

7] ^(220)^ ^-f- «ll^(214)2f o]^ > ^-f- ^(220)£r <3<3(P) 

^ ^ML^r ^*1*>JI, ^.#^(218)1- 7>*l^r *fl 1 3flli(220a) 

4, -2--&^(218) ^ ^M^. ^2:^ ol^-^^l ^1 2 sfl^(220b)O-S. 

<125> £ 8b^ A] 2 ^ofl o]*fl 711 °1B ^^Ol^l), «KE*fl#(226)* ^ 

SVtt ^Hjl, E 8c ^ *fl 3 v}^3. o^sfl TllolB tifl^(212)^ iE^^ t-flolEi ufl^ 

(228)* ^^Kr ^rTllolrq-. 
<126> oj ^7}HH^, ±^ ^(230) ^ -B31<?] *}^-(232), ZL^Jl, ^(230) ^ J=3l 

<?1 *1^(232) ?> o]^^^ a> £ ^^ (2 26)^ ^ ^£^1 ^^#(^1^1 )# i^fr^ *fl^ 

(eh)* ^*Rr i^tf. 
<i2?> . a o v 7 ] Til o]e ^(216), *hE3]#(226) ( ±^ ^(230), ^(232)£r MVnVE^ 

*)iEi(T)» ol^-cf. 

<i28> £ 8cRr, *)] 4 n>^a ^-^gofl #^-(232)* ^ ^#^7)^ £Leflo] SEfli 

(234)* 7Hb l±J:^(nl5iAn-§- ^?>Kr ^r^ol^i, £ 8e^ *fl 5 ^-^^1 o^fl, 

= eflol ^Efl^(234)* ^*fl 2Eiefl<?l ^(232)^ ^(240)4, «fl^(240)^l 

*i £-71 £M ^^*V ^ 2 ^f-^ 3rflEi(220b)# <^7i3 oj^^Til ^o]^ 7-^2) 

s\-± ^(238)* ^*Rr ^-Tflolcf. 
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<129> — *q 3 ^Al^j — 

<130> a- ^a]^]^, a o v 7 i *ll 1 ^Hliicf *\^3. ^^^r 4 4^3 ^ofl 

<131> ^A]^]^, 3)^ <>l-g-SH *K£*fl^ ( CflolBl tifl ^ > 3.3^ ^ ^uJ-O] p]. 

<i32> £ 9^ ^- *fl 3 -^HH ^*l7fl^ ^^S^l^l-g- ^efl 

<133> £Al^ ti}<2f ^-o] ( TflolS Hfl^i(312)34 CflojEi tifl ^ (328)0) m^5]7ll ^ ^ S) <H Sflul, Tfl 

°1H Hfl^d(312) cflolt^ Hfl*i (328)3 mVbi-e^^^eKT)7> ^Aj£)o^ ojo D ^ ) «v 

^B^^1^(T)4 Sj-i: ^q-(338)ol tg^sqol ^ji, tJMB tifl^l(312)3f -§■«] ^ 

°1337fl ^ wfl^(314)£: ^(338)^ 04 ^-e) Tfl fl*l«Hr ^ ^(320) 

°1 Sr^S]^ 5tU, ^7} 3^ ^^"(338) ?? ^ ^(320)£- ^ ol^zL 

<i34> a o v 7 ) Tfl afl/ii (312HH^jr TllolH *i^-(316)°l ol-^ cfl ol e-| tifl*K328HH 

#^-(330)°l ^-Tlslol ojo. I ^ j ^ ^^(330)^1- °1 3 3 Tfl =5fl°l #^-(332)ol ^^1§> 
^ , ^"71 cflolE^ ufl*](328), ±+ ^(330), ^eflol ^^-(332)21- cll-g-s]^ sfl&l i&s. 
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#^#(325)ol t$s§S\o] oiji ) ±^ ^(330) ^ ^(332) ^ <^ tfl-§-£ $\ 

x)2] &5.*ft #^#(325)€: ^H$*1^£KTH 3L#3fe SK£*HfK326)# <=>)^. 



<135> ol*>, ^A}6\}6\] Off 4 p>^ 3 ^Tjl^ ojj^^l^o] ^ ^6,) tfl^ 

<i36> s. 10a ifl*l lOcRr *fl 3 ^Ho| 4f 4 ^^r^^l ^*§^ ^ 

<i37> s. lOafe, 71^(310) ^Hl *H 1 p >^^ ^*fl, 7))°)^ Hfl/H(3i2), ^ nfl>id(314) 

<138> ol #3HH^r, #71 7flo]H Wfl^(312)2f ^Sjif 7l|olE # ^-(316)4 , «fl-id(314) 

4" g^fe ^-g- ^(320)* l^t^ , A <M ^--f- ^(320)£r ^ 1, 2 ^ 

-g-^ 3fl^(320a, 320b)°-5- ol-f-^ch 
<i39> £ lOb^, ^71 711 o]b Hfl>5dC312), TIME ^-^(316), afl-id(314), ^-f- ^(320) 

* °J°^1, 7fl°lH ^ev, ^ al^^ ^e]^ #£1- al^^ ^3^- ^ 

*ll 2 ^3 ^ofl ^ ^sl-s wl 

3^ aflE^^H, 3^ uVi=^ 1-^^(325), 

$\o)b\ ui]^(328)-i; 3^*Hr ^1^1^. 
<140> #7] cflolEi «fl-^(328)ofl^, #^t!r 711 ol 3 ^(316)£l *1^- 

(330) ol £-71 SH oJJI, ^^-(330)4 ol ^ si Til JELeflo] #^-(332)^- ^*Kr # 
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*fl* «V£;*fl #^(325)^ 4ii ^(330) JELefl^l ^(332) Jl, 

^^-(330) ^ ^efl^l #^(332)?! °]?! S.^}<^ tfl-g-^ sflld ^£4. 

, M^(£*r w]^^ #^r#^§- 

*fl^ Cfl-S-^ <3^£r i^#-g- «V-f-3Zf«-2f cfl-g-^Jl, ^ c 

3l<?] ^ S^JMr ^MH*-^ cfl-§-£)H, ^1 £fl-§-^7fl ufl^l^oji 

^ ^ ^ ^31*1 ^ *g^^Nr *fl 1 ^1*1, *m ^ 1 ^?)l*liL4 

8J=£ ^^1^1 ^ 2 7M£^ PRsfl€^-S. ^€4. 

<i43> cf-g- ( Aj- 7 ] pRjxfl^s. ^ 2 ^l^l^ ofl <g (ashing) *)el*H, A <M *im *8#-*MJ ^JbJ^ #^ 

<144> # 7 j ^0]^ ^^-(316), ^(330), ^(332)4- ojcdo} # 

^(325) °<§^ ^£^#(326)^- ol-f-aL, #71 TflojE ^(316), «K£*fl#(326), 
^(330), £el]<y ^^-(332)^ ^H^l^El (T)* ^ll-cf. 
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<145> cf-g-, £ ioc^ #7) ^S^^l^EKT)!- Utt °| ^ <*fl g-^-fr ^^tt cf-§-, ^ 3 

^*fl ^-71 ^.Eflo] ^(332)^8- ^ ^.eflo] ^^l-(334)* 7}t]^ 

(334)-i- -f-sfl =efl<y ^i^-(332)^ <g^£)^ Sj-^ ^(338)^ ^*Rr #3M^. 
<146> ^ d] ^^)^o.S. ^^^ ( ^TlHH^ -M^^ j= 31°] ^(332)4 ^^H, 

^l^tb *ll 1 ^-f-^ ^^(320a) f^^Tll ^*l<5Rr l o]# Hfl^(340a)4, *ll 1 91 

# «fl^i(340a)4 ^iL^r ^H*HH all 1 ^-f-^ 5flBi(320a) °3°^ ^*l^Rr ^1 2 
°J# ^-^1(3405)4, ^7} 4 1, 2 °]# wfl^i(340a, 340b)^§r ^^Vtt ^m°H , A o v ?l ^--f- yfl 
^(314)4 iH^Ttt ^*l*Rr ^11^(341)^: ^*H= ^1°+, ^-71 afl ^(341) *\ -g- 
7)Q 7}*H, ^1 1, 2 2fi€(320a, 320b) ^}°1 ^*]*Rr *\) 1 S)- 

2H€(338a)4, *fl 2 ^g-^ 5flii(320b) ^*l*Rr ^1 2 sMi^ 3fl^i(338b)^: 

<147> A o v 7 j ^ 1; 2 sMi^ 3fl ^ (338a, 338b)^r Sj-i ^(338)* °l-¥-JL, <#7] ^ 1, 2 °! 

# Hfl^d(340a, 340b), ^ «ti^(341), all 1, 2 sM^^- 3m(338a, 338b)£r °i*ll^ sfllH 

<148> ^X\d\]o\) tr(-g. o^^xi^i^o] 3^ 711 1 ^<HH ^£ ^ 

*ll 4 p>^h ^-*<HH ^€ ^ ^ *]°J-*Hl ^*fl ol^^tf. 



<149> — ^ 4 +}X\d\) — 
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<150> ^Al^l^, #7] *\] 2 ^HlJicf s->ufo^ ^-8: ^^-tb 4 D}i3 -g-^H Sltb 

<151> ^Al^^, ^7} A] 3 -^HHHSJ. Qo] 3)^ ©1-g-SH £K5L*fl^, ^o]Ei 

tifl^j, ZLS]ZI ^fl^^r ^>u|-^ n>^H ^^*>H.S.^ ^ 7fl2] n>^a ^g-g. ^uf^) p> 

<152> £ 11^. ^. ^ 4 ^A]^o1] tcj-s TgsQo]^. ^ ^ 2 ^31^ ^^SAH>^l-g- o] 

<153> ^X\^ tij-sf ^ol ? TllolH ^(412)2)- dlojEi «fl^(428)o] iH*}^ ^ 9X3., n 

°1B ^(412) * t-lHEl yfl^(428)5l JuL^l^H «i-nv s ^^ iE ^( T ) 7 |. ^s)^ oiooj ) «v 
^-B^^iBi(T)^ <^^£]^ ^(438 H 91 JL, 7)}o]^ HflAi(412)2l- 

oj^^Tll ^(414)^^ s}-^ ^^. (438)2 |. c^z^Tfl ^l^Hr -^-§- 

^^•(420)ol ^^-(438) ^ ^ ^^-(420)^ tl^lf o]i=L 

<154> a o v 7 ] ^olH aflAK 412 )olH^ 7ti°lB ^^-(416)^1 £:7}S\o] ojj^ ^]o}b] afl^ ( 42 8H1 ^ 

±^ #^-(430)°l ^-7l£l^ oio^ ^^-(430)4 °] 33 7)1 ^sfl^l ^(432H 

™\ , ^ v 7] c-flolEi wfl^i(428), ^(430), ^eflo] ^^-(432)^ cfl-g-E)^ sflE} f£S 

^1 #^#(425) o] *§^s\o] a o v 7 ] ^ ^^-(430) ^ =eflol #^-(432) °J <^ i}-§-€ ^ 

^1^ «V£^1 #23fK425)^ ^H^l^EKTH] 5L^-El^ *h£*fl#(426)-ir olfcf. 
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<155> o^K 4 v}^3. ^*<H 4^ ^^lii- ^ ^^A^ «^^aAl^-^o| ^ s ^6\] 

<156> £ 12a tfl^l 12d^ ^14 4= 4 Dj-^H i^<>m ^ ^#7fl^ ^ 

«Heflol 7)&2) -g^* ^Tll^S M-e^^ sj^ss^, #7] 5. 10a lOd 

<157> £ 12a^, 1 p>^3L ^ofl ^l^fl 711 °1B yfl ^1(412), ^--f- Hfl ^d(414)^r ^*Rr ^Tfl 

°M, TllojE yflA}(412HH^ TflojE ^^. (416) ol ^-7l£lZL, ^-f- tiU^(414Hm S)-^ ^ 

(420a)^h ^€-^-(418) t|H ^©lS ^1 2 3m(420a)°l -g-7l£H 

<158> £ I2b^, #71 TflolH yfl^i(412), W tifl^(414), 1, 2 -^-g-*!^ 5fl^(420a, 420b) 

* <8«H, 2 Pfia ^°fl ^«fl ^JE^l #^#(425), z\]o]B\ «fl>id(428), 1>£^1# 

(426), ^(430), J=efl<y ^(432), ^^(ch)^: ^^Rr &7H°]t±. 

<159> ^-71 711 °]B ^(416), «V-£^1#(426), ^(430), =eflol #^-(432)^ 

^l^Ei(T)# oj^-cf. 

<160> O] ^TlHlT-i^, 5. lOb^S]- bc^o] ^-g-^ + o^cf. 

<161> £ I2c^r, ^7) ^B^l^CD* S^r <3 <^H1 ^^l^H, -E.3l<y ^(432)^- 

^ EL$]9l ^#(434)* 7}7]^ SL3L^(v)5LA})^r ^IsHr ^W^. 
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<162> s. 12d^r, <#7] ill ^ofl, ^*(434)-8: ^*fl 2=ell<?] ^^(432)3f o^S] 

^ 5}-^ ^(438)* $>S*Hr ^Tflolcf. 

<163> # 3 ^^l^o.S. ^S}-^, #7lH^ o.^ ^eflo] ^^-(432)4 ^^M, 

^7) *H 1 ^-f- ^(420a)*]- t^-§-5L)^ <%<^*\) yfl^(440)^, <#7] afl^(440)^^i £ 

7]^, ^7} *\] 2 ^f-^ 3fllg(420b)£: ^#3* #*Vtt ^2:51 ^ 



<164> o)*}, .S. t^^jA^ lief ^^-^ ^^^1 ^tt ^ 

<i65> £ 13a ^ 13d ^ ^tiV^o] 2]£E ^-^ofl tfl^ 7 fl^^<?l ^ 

<i66> £ 133TT, 1 ^ ^^£1 1 °J^(VIa)^, *)1 1 ^(Vla)^ ^^f» *\) 

2 ^(VlbH ^2)$. 7l^h(450) <#H\ 2 ^(VlbHl °l-g-*>^ PR ^ 

(452)* ^*Rr ^H^, £ 13bTr PR ^€(452)* <S^r <*M1 *fl 1 sfl Hl"^ (454)* ^ 

<167> *V ^15., ^"71 1 =11^1-^(454)^ ¥^ 5L*1^ l-^H ^€ ^ 

ch 

<168> cf-g- > c 13c - > ^-7] p R 2)^(452)* iB^^fe #31^, O] c^Hl^ p R 

(452)* ^ *ll 1 sfl^#^(454)ol ^.5. ^Tl^cf. 

<i69> o]o\] £ 13d^l^sf ^-oi, *)i i <^^(A 0 v 7 l £ I3c$) Via) ^}&tt 1 

^r^(^7] £ 13c^ 454)^1 *\] 1 ^€(456)* °}^7l) ^cf. 
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<170> 



ojeitb ^HB. ^ofl ^*>^, <*|zj- ^ <y^3l ^#Qr &%o] A^sl 



^ ^Al^- ^J±Cf ££3^ ^*Hr 3fl^# ^ ^T=f. 



<171> 



3 #31$ S!3fi*13-AH tfl€flA-l ^Altbcf. 



<172> 



— *fl 5 — 



<173> 



7l i£e)lxliE 3 fl^e' ^H^(strip)*Rr , sflH-g: Si 5d^r ^ 

#^-§- iHUift off)^S.^, b^o.^. °l-g-*H= ^o_s. ^ 

3 v}^3. ^#°fl cfl^r ^HH^, ^1 ^* #^r£- 

£ 14fe -g- XI 5 ^HH 4= ^tgu] ^ ^ S ^#xi$ ^s^H^l-B- 

£Ai*v ^o], Tiloje «fl# (512)34 cflojEi wil^(528)ol ja^Tfl 9Xzl, n 

°1H Hfl^l(512) ^ dHEi tifl-ti(528)^ JH*>*l#<Hl TflolB #^-(516), ^£X1#(526), # 
^-(530), ^eflo] # -^-C 532)^.5. °1^<X# ^B^^Ei (T)7> &o_v\ , ^^i^li 

B-I(T)^ o^sM s}-^ ^^.( 5 3 8 )o} «g^=]<H ^JL ( ^ afl^(514)^^i^ sfi ^^-(533)21- 
Sj^Tfl $]*l*Rr ^-S- #^(520) ol $^£H 01 JLf ^V 7 ] ^^-(538) ^ ^-f- #^"(520) 

£r ^4. 
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<i76> j$ 7 ] nefl^l #-^(532Hl^, XHB tifl*](512)-4 «oH^S. ^ 

(533)2}-, XHB. wfl^l(512)3q- f^^Xl *i^-(535)°l <HXl^§ sfl^o.^. <3 

<177> a. ^,|o]|o||;^ i jc^o] ^^-(532)* ^ 7fl^ 2fl^o.S <2#^^1 -*7l 3^ 

#^r(538)£r o}# wHAi^o] 3330.3. =efl<y ^^(532)3f 7>^fe 7 A 

<178> 5£th Xl 4, 5 ^^H^, ^-^^-i: *«fl 3^ *I^h§r 

<?!# tifl^ -^efl^I #^"ir g^I*!^ °l^^-M-, ^HHH^ tS.^ J;LJl#°1 a$ 
^^-(538)^ JELefl<X_ ^(532H ^sItt 3}^- ^^^-S. *Vcf. 

<179> a o v 71 ^ ^^-(520)^, ^ o§*!(P)olH €*§3 -2-^-¥-(518)» XI 1 ^f-^ 

3flH(520a)4, J2-^f(518) i-lH *H*l*Hr €3*1 ^^l X] 2 ^-f-^ sfl € (520b) ^.S. °l^r 
°]x]5L, ^7} $c±. ^(538)^, -^^ofl ^*fl yfl^l(533)3l- ^ 

#=1^ -¥-^1^ ^7l^o.5. ^^l 4^, XI 1 4H(520a)3l- XI 2 sflBl 

(520b) a>°H 3*1 *Rr ^ l sM^^- ^^(5383)31-, XI 2 ^-g-^ Xm(520b) vfl^ <3 ^Hl 
^ ^-f- wfl^l(514)^ XI 2 ^efl^l^i^- 5flH(532b)£] JH^l^ofl ^^Kr Xl 2 SBi^ sfl^ 
(538b) ^l^ 0 ^ 0 !! XI 1 5}-^^^- 2fl^(538a)^f Xl 2 2fl^(538b)^ 

S-^^O] 3flB}C.j- a^Kr ^-i: ^ o.S 

<iso> «KEXl#(526)£r, -*7l HHEl tifl^(528), ^(530), H-Cfl*?] #^-(532)4- 

tfl-§-€ <>l^Hr «KE^ #^#(525H1 i^-SlJl, o.S. Hl£Xl #^(525), 



wfl^i(528), *l^r(530), J=efl<y *I^-(532)£- 3 ^ °l-§-t»: 
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<isi> a o v 7 i ^ojH afl^i(512)32f ^js)7ll ^*l*Rr *I^-(535)£- *£<£*\}7} 7fl7M # 

<182> o^}, £ 15a ufl^l 15d^ 5 ^Al^ofl 4= ^^o) ^ ^ s ^^Tjl^ 

<183> £ 71^(510) ^Hl *fl 1 v}^3. ^-^°\] 2}*fl *fl 1 *8-QSLS. TllolH Hfl-^(512) ^ 

^ «fl^(5l4)* ^ °1337jl ^*Rr ^M^. 

<184> 4>7l ^ ui]A](5i4)^- ^sRr ^tH]^, °J^(P)^ ^-s^ o^ofl 

^ ^€-?-(518)l- X) i ^--g-^q- sflBl(520a)2l-, ^^-(518) iflofl 

* 7Wb ^ 2 ^g-^ 5fl€(520b)^: ^*Rr ^}Mr 3.^*}^, ^-f- ^(520)^- ^*Rr 

<185> ZL^JL, s&7) 7]}°)^ «fl^d(512)# ^ *Rr ^THH^, ^7] 7)1 o] E titf A} (512HH ^ 

^^Rr *J4i 2}"^ ^(P) &$\3- TiHB *1^-(516H ^7lsl^ $X^. 

<186> i 15b^, ^-7] I2b^l^1^ 3^ i^J-i- ol-g-^ 2 4^3 ^-*<H £)*fl, 1 

« 0 v^2f iE*)-£^ 2 "J-^S ^*l*Hr Bfl #(528):4, «ti^(528HH £-7^ 

^(530)31- , ±^ ^^-(530)21- o] 33 t)1 ^*l<5Hr = 31^1 ^(532 )-*)-, #7l afl 
^1(528), ^(530) ^ ^efl<ll ^^(532)4 ^ofl ^l^H, ^7} ^ 

(530) ^ JE.sfl<y ^^-(532)^ tfl-g-sl <3^H «KE31#(526)# 7}^1^ ^JE^l #^#(525)^, 
^•71 ^ ^l#(530)3f =eflo] ^-^-(532) ^ofl ^l^Rr ^^(ch)^- ^*Kr #7fl-I- 
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<187> ^eflo] ^^-(532)1- ^*H= #7HHir, XI 1 ^<L3- ^ *U^(533)*}- 

, Tfl^lB tifl*l(512)-4 3*1*H= i£s]X €^-(535)* 1= efl<£] ^(532)4 <M 

<188> £ 15c^, ^oM S)-^ <3^(P)°f| iLH ^g-g- PR ^^(535)# ^^*>fe #313-, 

PR ^€(535)* Stt ^ #^(537)* ^ #*HRr ^Mt}. 

<189> Aj-7] PR3flEl(535)^ °13 ^^(Il)^r ^Mr *3<M ^ <8 «H Sfl^ 

<i90> ^#?V -2.5. ^ sflE-i^ *3£r, ^§-8- sfl^ 4 = ^1 

JL*> sflli^ tfl-g-s]^ pr 2flia* ^l&l 4^-, PR 7]# ^^ofl ^# 

* ^ ^^-i, PR ^€-8: ^H^(strip)*Rr PR sfl^ ^-4? 

EliB .2-5. ^^-S ^71*>J1 ^# 2fl^^ ^q- 5fl^o.s ^*Rr -g-^H 

<191> £ 15db, ^"71 PR 5fl^(^-7l £ 15c 2] 535)* g^r 7]# ^ofl £ ^ o] 

-8-*M 4*. #7l PR 5fl^(^-7l £ 15c£] 535)* iBPH, #7l PR ^(#71 £ 

15c ^ 535)* ^ 3 M S.£<% #^(#7l £ 15c^ 537)* elBE J2.HS}oj , #7}*! 
^ #^( A J-7l £ 15c 2] 537) <8^* ^^-(538)^.3. *§^*Kr #3Htf. 

<192> #7}HlA-^ ( ^5:0] ^O^o} 7 fl7fla^ol «fl^d(533)3l- 3^ *lq-(538)°l ^ 

^iwj-Ai o^sq^ 3}* ^io s *v^, 



<193> — *\] 6 ^^-1^1 — 
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<194> -g- # 7 | *f] 5 ^Alc^]^ e)sj= ^.g. oj-g-f}- 3 p>^ 3 ^•^ofl <i) 

ofl^H, ^ *d^°l ^t!: ^(*fl 3 4i3 ^ 51*1 

<195> 5: 16^ l^o] ^ 6 ^Al^oH ttfs. i^O^ Xj^- ^ ^^711^ ^^^Al^l-g- <^ 

^-^-1: f^ilS. H^*M}. 
<196> = Al ^v yj.sq. ^-ol ; s)-^ ^^-(638)^ ^^(620)^1 <%g£\?i} 3J*§ «|#o_ 

3. t"H^^oi) oio^ , 3^ ^(638) ^ ^-g- *l^-(620)£r ^<HH #^ 

3. ol-o^^l s.^ o. S trVtf. 

<197> # b) ^/-fl^l ^s}^, ^7} ^ ^(638) 31 W ^(620)£r e)^B ^= 

°l-§-^H ^ ol^^^lj 1) ^g. ^^-(620)34 ^ yfl^( 6 14) ZL^Jl, ^ # 

^-(638)4 Hfl^(633)2l- wj-^A^. ^^Hl a o v 71 ^ ^^. (620)J2 |. 

^(633)#^ ^ ^ ^^-(638)31- afl^(614) ^ #^8: y oM^7) ^ 

* ^(620)^ ^ Hfl^l(633)4- <3<*, ZLSlJl 3^ ^^-(638)^: ^ Hfl*K614)4 

<3*H*1 sfl^ol Ajefsl ^ ^ o.^ °1 , ^ ^(633)4 -g-f- «fl*I 

(614)2] ii^l^oll ^£]^r ^1 2 sM^^r 4€(638b)^r ^ wfl^d(633)^- ^-g-£]^ ^^^1 
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<198> o]t\, Si 17a tfl^l I7d^ 1^2] X| 6 ^ ^2: 



15d^l XlS X]S #^^-5. *>^*1 



<199> £ 173^, 7 ] #(610) A <H1 XI 1 °}i3 ^*fl ^1°1B «fl <d (612) ^ ^-f- ufl-id 

(614)* ^S. ol^sMl ^*}^r ^7]\°}IL, Si 17b^, <#7) 5. 14b°lHsJ- go] ^#^-g- 

XI 2 ^afl o]^, cjolEi Hfl^(628), 4^ ^(630), Hefl<y ^(632) 4, ^ v 

71 cflo]El «H^(628), ^(630) ^ JE.efl<?] ^^-(632)4 rfl-^^^ o§ <*ofl fl^D], tf 7 ] 

3^(630) ^ = 31<?1 #^-(632)4 cfl-§-^ *K£X1#(626)* 7>xl^ aV£Xl 

^(625)4, ^-71 ^ #^-(630)2}- =efl<y 3^(632) a>o] ^ofl ^*l*Rr ^^(ch)# %<%fb 

<200> ^-71 XMH ^(616), £KEXl#(626), ^ ^(630), ^efl^ *I^(632)£ 

<20i> S. 17ctt, #7] sfi ^^(P)X1 ^-g- PR 2fl^(635)* ^*>fe 3:XMj1, 

£ 17d^r PR 5flii(635)# v}^ELsL °}&*\<^ XMH ^<?!^-§- Xl7^}<*) ( 

XHH ^o^^^S 7l# 2=.#*l7l*r ^rX]^, #7l PR ^11(635)* W.^ 7) 

# ^ °l-§-*H ^Xl# 

<202> AV7I p R sfl€(635) # ^^(III)^ $-4? ^^Xl^ ^ Sj-i ^I^-Ol 

<203> J£ 17d ^ j a o V 7 ] p R 3)]^(^7l i£ 17c o^ 635)^ .£7} p R X]^(A o >7l £ 17c o) 

635)* gfe <$<*2] ^ #^(^> 7 ] £ 17c^ 637)* 5]£B ^H^H , U- 7 ^ ^ 
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S.£<% t-^OoM £ 17c^ 637) <^-§- #± 3^(638) g ^-f- ^(642) °-5L ^*Hr #31 

<204> o] ig-TjHH^, ^(638)4 ^1 wflAK633)ZL^JL, ^-f- *}^-(620)-4 ^-§- 

yfl^l(614)^ <£^£l£r «o v ^ °- 5. ^7l^ ^^£15.S, ^^SHH 2]HB .2.3L 

^ ^^-i: <8^*Hr ^ A o V , ^ ^(638)£r ^ Hfl ^(614)^3] f^£)^r 

^■^HH, ^ ^(620) afl-id (633)4 f^^l^r ^"^H 3#-§: 

7Wb ?ASr ^-tj.. olrtfl, ^-7] BflA}(633)4 Hfl^d(614)^> in*} <$<*°\] fl^l 

*}^r ^ 2 Sfcfc^ 3fl^(638b)£: ^ tiflAi(633)4 tfl-§-^ ^^<Hl^ *§^tr4. 



<205> o]is\. t s. is^ ^ofl a}= ^Tfl^ 6B35./«1#*14 ^q- «fl*| ^ofl tc]-s. zl^o] 

(gray)t ^3 «o>^= fl3E^ (simulation)^ nfltb JE.^ °-5>| , = 

(normally black mode)!- 7l^o.3. tr ^4°fl *fl^4. 

<206> 5LA1*]- y>sf ^o], ^oj- ^-o]7>(0 VHH ^oj-fl] ^]7l# ^1^(2 V -> 4 V -> 6 

V -> 8 V -> 10 V) zlz]]o) s.^^. ^jo Si on^o^ wj-^>(VII)7> 



<207> — 7 ^ A }<m — (aSHH ^ 3 -a^ofl) 

<208> £ 19fe £. i=j}-^o} ^ y AjAHH rt^ ^Tfl^ ^^i^l^l-g- <H Bflo] 71^ Cfltb 3g 
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<209> ^ai^<hi^, ^#311- ^*Hr ^ 

*1« 5^*1 . ^-o] ^a>4^ 7>*l3r RGBW(^ (Red) , 

^-(Green), ^(Blue), «J|(White)) 4^ -H^^CPr, P g , P b . P»)°l ^l(Pp)* 

<2io> ^m^S., RGB 3^ A-ljd^-tol §>u}o^ 0]=^ ^^Tjl^ ^^S^l^l-g- 

^ ^MV^ ^2* °1^7l nfl-g-ofl, ^^*>7l 

<2ii> =L^, ^ofl rq-^ ^a>^ 7H^ ^^l^lir RGBW ^2iS. tb 

<212> S^, £^AS ^1^1^X1 &&*1*>, ^A>Z|^ 3QJ£ ^SM^ ^^Tfl^ 

<213> — 8 — (i£*HH *H 4 ^^l°f|) 

<2w> ^ ^aH^, a o > 7 ] ^ ! ^Aloflofl 4^ 3 ^31^ ^S^l^l^ ^sel^l ^Sfif *M 

^S^l tfl^ ^HH t|-. 

<2is> £ 20£r -& 8 ^*HH 4€- ^ ^Tfl^ <^efl 

<216> cat*}- w>^- ^-c,], ^1 i ^§-^ 5)] el (820a) s)- 1 ^1 7fl 1, 2 <?]#wfl 

*1 3fli£(840a ( 840b)-§- 5a<>M , ^1 1 ^t^fl-ii 3fl^i(840a)^r ^HsH^bHT)^ 

sflHolzL, 2 ufl^l(840b)^r wfl^(812)^l- nQ°)^JL ^ 
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£\$L~%r n, *fl 2 °1#«U^ 3fl€(840b)^r 7flo]B ^(812)4 f^s)^ 3^- 

<217> ^, ^. ^AH]^|/^ ^J§- #3; ^ojH H o V ^* U o V ^ 7fl 2)1 A] 

^(C ST ; CsTl + C ST 2) I" TMd^ll 4^, ^SBl^l ?fl 3lfl ^ ^^(C ST ) ^ 

<218> — ^1 9 ^a]^ — (Tg-^oj^- ^ ^oflA]^ ^^-TllolH ^S) 

<219> ^ ^Hlxr, #7] A] 2 ^AHlo!] XX\^ ^Jgol§ ^ ^ ^^i^l^ ofl^^Al^l^ ^ 

^SSf ^ 31 1!: ^HH^f. 

<220> S. 2l£r £ ^19 ^^^°11 <W f^olt *R ^^711^ ^^^Al^-g- <^ 

i SAl^^rl-. 

<22i> iAl^V wj-sq- ^-ol ; ^] i ^g-^ ^m0a)s]- *\) 1 «o v ^S ^^711 91% «fl^(940) 

* *8W°fl &<H*1, °J# wfl^(940)^r TflolH «fl^i(912)2l- f^£)^r ^^^1 
<g^=)<H 3* ^ 

H^(Cst : Csn + C ST 2) * n^tHI ^sel^l n ^(C ST ) SL^r^r IL3t??l°_S- 

<223> — ^] 10 ^X|ofl — 
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<224> £ 22^ £ *ll 10 ^AH)ofl n]-^. ^^Tjl^ ^^SAl^-g- SgEi^Ei 7l ^ofl cfl ^ 

<225> ^-O], 71^(1050) ^oHl 5)-^ ^^(P)-i- -2.^^(1052)5. 7^^ 

i(1054)7> 5^, 1;^^e^> 1 ( 10 54) 1 . ^31^ o, € .«.(i 05 2)oll 
^Bi#(l056)ol ^ oicf. 

<226> S^H, "Xa"^ €H ^^^lJl, "Xb"^ 

<y a>z>^ ^ <%<x\o]^jl 7>^^^- "fl, ^(554)^4 "Xa", "Xb" 

-Xc", "Xd"^Jl ^fl , "Xd"7> "Xc"iLt} e A^^r °^ <r 9X^. 

<227> ^, ^ 71^ ^ nl^^Hfo] ^ 7-2:7> A>Z]-^ ^ ^2iM.^ 
<228> nJ-SH, ^l^t $|5E. *>°1 HL*V ^ ^4. 



<229> — ^ H ^Aj^l — 

<230> ,& a 0 v 7 ] ^ ! ^Al^ofl rcf^ x}^- ^.g. 7l^o.5. 7 fl^ ^^-i- 
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<23i> £ 23£r 11 ^UHHl tr^ Q?$xx\ ^ ^ ^^]% ^ g_*]^x}-%- o] 

<232> W>S>1- ^-o] , S)-^ ^^(P)^ T = ^r ^ <>ll ^ *1 JZ. 7>^ 

^ (1118)» 7}*)^ *fl 1 ^f-*}^- 4€(1120a)<>l ^Jl, l ^f-*d^ 4€ 

(1120a)2} ^ si Til 1 ty^^S- 1, 2 <y#all^ 3fl 1140a, 1140b) °] ^£)<H 5a4. 



<233> a o v 7 i ^ ! 3fll](1120a)£r *ll 1 Sl-i ^^(P)Sl ^-B-^Rr 



^ tifl^(1114)3l- 91 JL, ^7) z\] 1, 2 <y#«ll^i sfl€(1140a, ll40b)°fl^1^ ^ 

(P)^ f^oM^H ^ tifl#(1114)-4 Hx}S\7]} wH^(H41)ol &7}£\o] flo.^,- ^ *fl^ 

(llUHMfe all 2 ^-f-^ sim(1120bH ^ tifl ^(1141) ofl 2 ^-f- 

^ 3flEi(ll20b)^ 4t.^lTe]t ^^ofl ^i i sj-^^i^- 3xfl^(ii38a)ol *§^3<H 

Slal, ^1 2 ^(1120b)°l ^ ^ *)1 2 SMi*!^- 5fl^(1138b)ol z}- 

<234> ^aHH1^^ ; i ^-S-^ 3fl € (1 120a )£l .2.^- (1118H1 ^(P)^ tfl-§-^ 

S-^-f* ^^^l a}-^, a o > 7 i ^ ! ^ ^ 4 ^aHHIa-1 ^«.(ni8)s. ^ o.^. 

<235> g:^ ^7^ ofl^^Al^l^ ^BH-B«a=ol7l nfl^ofl ^- ?H ^ 5^1 ^ o} £57 

-2-#-*M SA-^Jf^g- 711^ 0^ d-g-^ ^Qj ^ olcf. 

<236> £^05. ^-^1§>^1 ^Al^ofl af^ s.A-lel^-1- 7>^^ ^3^r ^ 

^2: ^Tfl^ ^^SAHV^Hl *]-g-^- ^t= olcf. 
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<237> — ^ 12 -£X\d\] — 

<238> -gAHfe, 4 ^ofl oio^ ^i^-^-i: iL^^ ^-§- *l^h8r cflolE^ Hfl 

<239> £ 24^ 12 ^Al^cHl tcj-E- ^ ^ ^ S ^ ^i^l ^ <^^SAl^l^. o^fl 

<240> afsq- ^ol ( <^(P) #35. ^ ^(1220) ^ Sl-^ *1^-(1238H <g 

^#3* -B-^l^H ^ ^2:5- ^si ^^elTil 5a ^ ^ 

(1220)£r 2)-4i «3^(P)<*IM ^«-(i218)# 7>^1^ ( i wj-^o.^ ol^s>^ 

^^(P)^_H1 <y*|)*8 2fl^^ 7>^1^ 1 ^-f-^ 3±fl e}( 1220a) *K -2.^(1218) vflojH 
<§#sl ^1 2 ^-g-^i^ sflH( 1220b) ^-S. o1^^1j 1i a o v 7 ] ^ ^(1238)£r ^ x ^ 
^ sfl€(1220a)2}- afl 2 3fl^(i220b) *}°] 3*l*Rr *)1 1 ^ 

(1238a)4-, 2 3fl^(i220b)^ iflJf ^ ^, €^"(1232)^ ^-f- a]]^l(1214) 

^ iii^l^ofl ^1 2 sMi^ 5fli2(i238b)-°5. ol^c^^lu]-. 

<24i> AV 7 j ^ ^(l238)-4 ^ ^^"(1220)^ f-<Htb ^*iHH -f^tt ol^o^^l 5j 

<242> ZL^Jl, ^7) C-flo]E-1 yfl^(1228)^ ^ ^(1220) A>o] ^^Hl^ 7]- 

*H 1, 2 ^^*(1244, 1246)^: JiJL#°l 7 fl*fl£H ojj^ ^^-(1220)^ ^-f- 
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«fl^d(1214)^r *)1 1 €-^#-§: -§-*fl 3^ ^^-(1238)4 =Eflo] *1^-(1232)£- *fl 2 ^*-g- * 

«fl^"°fl, ^ ^(1220)3] 4^ ^ olcf. 

<244> ^ ^Aj^oll ^2:^, ^oflAi ^^^3 *}^3<i ^ *fl ^--f- *J^-2}- Sf^ ^ 

^a). cflolE) tifl^i AHofl iLJL^-§- 7fl7fl^; 4 ^J-i- 

<245> ^-fr^M: £LS#^r ^l^Nr *V <^3. BCB1- 1: ^ ^4. 

<246> JE^JliiL ^Al§>^ &5Hy<li£, ^oflc^ <^^9l ^ ^2^3)6)) ig-sg 
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1] 

*il i ^±s. tIHh wfl^d4; 

^-71 4 1 nj-^ij- *fl 2 ^0.3. ^€ all^; 

£ , #7l ^-f- ^ #^r, ^ o)q ^o\) 

-§- 71^;. 
2] 

*H i U-^^-S. TfloiH yfl^i^; 

A oM *fl 1 «o V ^4 H*]-^ 2 ^IK^S $}o]B\ afl^S]-; 

A oM 711 o]E ^ afl^ JE^l *H) ^^£]T^, TIME BV£*ll#, 
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* i^H, ^"71 S)-^ ^"71 ^ ^ ol^ ^ofl $l*l*Rr 

-g- ^Eflo] 7 m. 

3] 

*11 l %H1 

MH*1 31 sflEj^f 7Mb *fl 2 ^f-^ 3rfl^o.s ol^^b 3^*8 ^^SAl^l 
-8- 71^;. 

[^^*o V 4] 

*1] 1 SEb ^1 3 ^ ^ *>M-^ %M] $a<^i, 

A o V 7l 5^ £^8:, ^71 *fl 1, 2 ^fl^ *}°] ^7_H1^ ^^rc] 3flli ^Sf 7>*1 

b all 1 SMi^ 2^4, #71 2 ^-f-^i^ 3fl^ ^Jfofl sfl^ ^* 2 2}- 
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5] 

*ll 1 ^ 3 ^ %H1 &<>H, 

^-71 «Fd^, ^-71 *11 1 ^f-^ *ll 1 tt o v ^^ f^Tfl 3l*lt5Rr 2fl 1, 

2 <il#tifl^ ^71 211 1, 2 <y#Wfl^ $t±- *3.^-§r ^A^lfe Hfl^-g. ^^g- 

*M, ^71 ^11 1 ^#Wfl^i *fl€°l ^3-°^ ^"71 wVn| B ^xl^E^ o^Sl^r ^#7^ ^ 

6] 

5 1M1 5^1, 

A o V 7l 2fl 1 A o V 7l 2fl 1, 2 °]#till2j 3fl^ TjrSl ^ *£<£z\}7\ 7H 

2fl^ i£E]2l 7fl3TllAlEi^l- J=L^ ^ ^ ^ ^ <*} ^ S^l ^ *1 efl O) 7 }%. 

7] 

*fl 5 % iE^r all 6 U- -f 1 *>M-si * C H1 

^•71 211 2 <=Q#Hfl^ ^ 7)\o]S. f^SlTll ^^2^c^ ol J1> Aj- 7 j ^1 

2 <y#«M 5fl^3i- TiloiH yfl^ <3<3^ ^^^71- #3M>H s ^>H-^ i£el 
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[3^* 8] 

^HU(strip) -f-sfl #^ <3^# ol-g-s}-^ 

sqns ^.HClift off) ^-§- -f-*11 ^^tt ^« <^S*R>*l-g- <H3H 7l^r. 

I^^*o> 9] 

1 »^<L£. tiflAjj^; 
#7] ^1 1 wj-^s}- JH^sq^r *H 2 y o V ^S ^€ tifl^iq-; 

A oM tifl^S]- <^^5lJI, ^7] Ufl^^ oj^^Tfl ^*]*}o}, 

^-71 tiflAis]- ^sqji, #7] -^-f- oj^^Tfl ^^1^, ^7) ^-g- 

* i^*>^ f ^"71 ^-f- #^-4 S)-^ #^8-, ^71 ^ <>13 ^Tj^l 
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I^^J- 10] 

[3^8- 11] 

12] 

*fl 9 %H1 5U°H, 

i ^-f-^ ^li^-, A o v 7l gHH ^€^1- 2 ^-f-*!^ 2fl€A 
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13] 

4 12 %H1 Si^i, 

^7) 2 tttt sfl^i xflofl <gq ^1 2 3fl€°-S ol^-^^l 

14] 

*ll 13 %H1 &<>H, 

[^■^ 15] 

*fl 1 ^^.S. »MH tiH^i^; 

A o V 7l *fl 1 «J-^=4 12*>5q^ ^1 2 y o V ^S. ^€ tifl^; 
^71 =efl<?l ^o])X\ <$^*§s§Q ^ 
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^"71 1±Jl# ^ofl »1 l «J-^O.S. °1 o.<^ ^>ofl ^^1^ sflElO.^. <£#^ 

-£7l lit ^^H, 2 €-^*-§- ^-*fl ^ «fl^2l- ^^£1^1, #7l ^ # 

^-Sl i£_S.J=L ^oflA-1 Aj- 7 ] ^ Qj^^ oj^SlT]! ig^E)^, Aj- 7] ^ ^rx^ ^ ^. 

7H^ ^*§tt| ^^5- ^*Rr 3fl€ ^21 7HH, #7l ^--f- ^ 32 3^ 



[3^8- 16] 

^1 1 ^€ Tflol^ HflAl^; 

A o v 7l *fl 1 m*}^ ^1 2 «o v ^°-S. cfloiE-1 yfl^Jif; 

^"71 TflolH BflAl ^ c-flolE-l tiflAj^ iH^^ofl ^^£)d] ) ^ole te^l#, ±, 

A] 1 »^SL£. 711 °1S Wfl^lsl- ol^£]7ll ^ tifl ^4, A o V 7l tifl^oflA-1 
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^7) ^B^jAElS). ^sqb 91% tifl^^f, 91% «fl*HH ^-7l£)^ 9X-°^, 

7fl^ °J<^ ^ ^-g: t^olt ^*Rr ^fl€ ^2:* ^#7fl^ ^Jj^SAl^V 

17] 

A 16 &<>H, 

A o V 7l ^-f- #^gr, 5)-^ tfl^el^-* ¥=b fl*]*H. 7Mb 

18] 

*ll 16 U- 5Eb 17 # *>M-^I %H1 5fl<H*1, 

^4 1 ^-S-^l^- 2flH <3<3^ ^^^17> 7fl 7fl A o V 3HH 7fl4A]^i# 

°l-¥-b ^7^ ^^5.^1^1-8- ^Eflo] 7l^r. 
19] 

A 16 £Eb *fl 17 ^ ^ o]^ ^14^ ^.6j| oio^, 
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20] 

*fl 18 5a<H*l f 

o]# tifl^ ^olH «fl<$d ^ cg^ o. a|o§*|)7> 7fl*f)^ #Bfl<*lH JE tr}^ 

21] 

1 ^ 3^ *H 16 ^ ^ *<H1 Si^H, 

A oM «V£*fl#£r, -8-71 TflolH 0}^ = ^(island pattern) ^ 

[$^8" 22] 

*ll 1 *<h ^ 2 9 %\ *H 15 *\] 16 ^ # *>ufoj ^vcfl ojo^, 

#7l a}5L^l#^ ( ^"71 cfl ol b\ ufl^, JELEflo] ^^-^ tfl-§-^ sflia 7> 

*1tt «>J£*fl #^#<H1 i^^^r ^3]^ ofl^^Al^-g- c^eflol 7l^r. 
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23] 

*H 3 ^ 12 ^1 17 * ^ sfuj-cq ^Hl &<H*1, 

24] 

afl 3 ^, *fl 12 ^ 17 ^ *>q.cq ^-ofl oic^Ai, 

25] 

*H 1 ^r, *)1 2 *J-, *)1 9 ^r, ^1 15 *ll 16 ^ *>M-^ %H1 ^J^^i, 

^-7] TflolH tifl^i *J C-flolE^ tifl^o] 12*1-5^ ^^il^ ^^5]^ ^ ^Zj-tg 

26] 

*fl 25 sa«H^, 

SMi ^(red), ^-(green), 3 (blue), ^ (white) *j y.^ -i( sub-pixel ) 

7)*. 
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27] 

7l# #<*1|, ol-§-*V ^#, ^4 <2^fl SflE^^ A^Z}- 

*l| 1 v\^EL ^ofl ^"gfl ^1 1 tHKGS., 711 °1H #^hg- 711 o]B till ^14, ^-^^T 

^-f- «ll^-§- ^*Rr #7ll<4; 

#7l TflolH *d^, TflolB Wfl^d, W afl^^: S^r TflolH ^<2^ <§#S> 

2, 1 2 ^afl #71 TflolH §r <£SH 6>^^= Jfl^^S ^--£^1* 

#71 «h£*ll# #^1, 3 4i3 2l*fl #71 *fl 1 51^>5lb *f| 2 ^ 

£.5. ^ 7Hc cflolB] HflAd^, #71 ^ ^4 ol^SlTfl ^ *1 JELEfl*! 

*8^*Hr #7jl<2}-; 

#71 711 °1H *d^, *KE*11#, ±i #^8r «v^H^^li^# °]^JL, a o v 

71 ^^H^^l^Bll- 7l^r ^ofl 4 4i3 H.efl<y #^-21 ^#^1 

71 ^ ^ell<el 7Mb iifl- *l#*Rr #7)1<4; 

#71 Mf #Jf^l ^ 5 4i 3 ^ofl ^sj) t ^-71 = 31 o] ^4 <£^S)JL, #71 *fl 1 

^4 cg^ofl fl^fe #7l ^# ti^H ^7151^, # 7 J <L 

SJjL ^oflA-1 AV 7] ^ 2 ^-f^^f ^4 Qj^Z? 01^5)711 fl*l*>^, #71 ^4 

21 7 fl^. <^2l ^ <^-§- ^#O.S ^SRr 311 € 7Hb 3^ #^§- 

b ^7)1 
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28] 

71^ <* 0 M1, XI 1 4^3 ^efl XI l ^JlS, X1<X^ 3^.0. ^jolB wfl^l 

iflXH ^<gn} ^ 2 -g^f-^ sfl^o.^. o)^o]^\ ^ ^-g. 7>^1^ ^-f- 

^7} Tii 01 e xhb wfl^i, ^ ^ hh^i* xhh ^?^ V * 3^*} 

Jl, XI 2 ^ofl 3*fl ^-71 XI 1 JH*>£)t=- XI 2 «oH^^ ^*l*Hr afl^i 

4, A o V 7l XH^ tifl ^ ofl A-1 «-7l^ ^-X", ^"71 ±i oj^SlTll ^ *1 SRr £L Xl<X_ 

^^-4, Aj-7i c(M3 afl^i, ^ =Xlo] cfl-§-sl^ xm 7 }*H #7l 

JELXl<X_ ^ tg^ofl^ tij-^^^o. t^fSl-, ^"71 ^ ^ £LX)ol 

^ jeix1<X_ 7Mb lift ^Xl^; 

^•71 iLlL^r ^Xl XI 4 of^a. ^^Xl ^n, <#7] ^sflo] ;^jz}- c^^jl, ^7] Xl 
1 tttt ^^Xl #x]*}±r tiH^, Aj-7] o] # tifl^oflA^ ^-7l5lTX, ^7) 

SL&*h <$n xhh Aj.71 ^ 2 xna^ <a^?>3 °133X1 ^"71 ^-f- ^ 
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^2) ol3^#o_3. 7fl^ <3<*M ^ <3^-§- #*§rx\ ^#*Rr #q-§- ^ 

29] 

7l^r #ofl t 1 *}^£L ^SfMl 1 "oH^S, 711 °1B 7>7q^ TflojH ufl-a 

iflofl^ *)1 2 ^-f- ^ 3fl€-2-S Ol^^l ^ 7 >^^ ^ tifl^-g- ^ 

#*Rr ^741 fi}; 

^"71 7flo]E ^ TflojH Hfl^i, ^ 7flo]H *3<£^-t- *8^*} 

4, #7l Cfl o] Ei tifl^ofl^ «-7l^ Aj- 7 ] ^^-Hf ol^^Tll $}*l*Rr JEL^^] 

#7l =efl<?] ?i^MH -^-71 *fl 2 <£#^ 3tfl^o] Wfl^l^, ^-71 o^Tj tifl 

/ id°fl A i ^ 7fl°lH Wfl^3|- f^^g <3<*ofl <£^S) ^^7.) -8-7] CflolE^ Wfl^i, 

$191 ^2H1 ^ #51*11 #^ ^ilS *fl^ ^*Hr #7fl<4; 

#71 Tflole ^ t altxflf, ±± ^q-, ^Eflo] £^g- aVuVE^^.g. o}^, #7l 
«VuT- H ^^ iE ^ 71^- ^ofl #71 1, 2 3flH ^2] ojZ* eg £ ^- 7 ] :§l 
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* ^ «ti^7j-^ £.€"¥-3. 7}*]fe PR(photo resist) sflU* ^ ^ *f ^ # 

-8-7} PR sflta^ g^r 7l# ^ofl ^ £ ^ -g.^ c^s}.; 

#7l PR SflEH^- ^E^5}oj t A> 7 ) p R 3flEi^ CgC* AVofl ^*l*Rr ^ 

-S- -2.^(1 if t off)^Rr ^Tflsf; 

#7l el^B £ = 13:711 ^, ^74^1 ^ £^ #^£r, #7l ^^tifl^l^ ^^S)7ll ^ 

Si Sri *§>£*Kr #7fl 

30] 

7l^r ^Hl, A] 1 + ^-^°\) SlSfl 1 ^SLS., 7)1 olH ^-g- 7}*1^ 711 °1S Hfl^ 

*h afl^d* ^l^slTfl ^#<5Rr ^Tflsq-; 

#71 TllolB TllolB a]^, ^ tiflAl^- 71^ ^^ofl TflojH ^^-g- 

jl, 2 ^-^ofl ^*fl #7l afl 1 w o >^2l- JH^S}^ 2 31*1 *Hr HflA} 

^4, #71 C-ll ol B] tf\*)d\)A] £:7}5) , #7l ^4 ol 2* Tfl ^^1^ ^.efl°I 

#^-*r, #71 =eflo] #^MH ^"71 2 y o v ^S 3fl ^o] ^ *ti^*h #7l M nfl 

^ TllolB tifl^sl- ^|]^ <a#£ 5^*1 i^el^l #71 cIHe-1 nfl*}, 
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= efloj *d^ tiV^^l A oM i± ^ ^ =efl 

1, 2 <L^ ^ o]^^^ ^o] *g^Kg- 7 >*1^ PR ^*Rr ^1^; 

^7} PR sfl^^r <U^<>1 *}^3.3L ol-g-^o^, <%oi aJ-o} ^oje ^<£nV #^-g- *fl 

A oM PR sflU^- 7l^ *l^ofl 2=^ £ ^ #^^r ^*Hr #31^; 

4>7l PR 3flHH^- iE^^M, ^7) PR 3flHi# ^oHl ^*1 ^ -f-^ #^ 

1- ^7] ^-§- ^4 sj-^ ^-71 ^ *d^ 7_>^ ^*l*Hr 

[^T 1 * 31] 

7^ ^"Ofl, ^1 1 v\^3_ ^6\] o)f% ^ 1 tij-^VO.^, 711 *l^-8- Tfl^lH tiflA] 
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^#*Kr ^Tjl^; 

#7l Tllole tHo]e ^ ^ ^ Hfl ^^. ^olB ^#<5> 

* ^#*Kr ^Tjlsq-; 

#7l *KSL^ #^°H, *fl 3 n>^3 ^*cH ^*fl #7l ^1 1 w 0 V%tJif JH^>£)^ ^1 2 
iLS. 7^^ c-l]o|Ei tifl^S]-, #7l ^ ^J*}- o}2*5\ 7 )) i?l*l*Rr ^.eflol ^-g. 

^ 7M>r #7ll<4; 

#71 iLJL^ #^1 *H 5 ^*cH 31 §11, # 7 } ^Sl]<y <£^$\JL, #71 1 

^€^1- ^^ofl 3*l*Rr <y# #71 tifl^HH £-7l£H, #7l 

^« cj« Aj- 7l ^ 2 ^f-^ Q^im °1^5l7ll #71 ^-g- ^^-4 

7fl^ ^^21 ^ <3<*-§- ^jo}^. ^#^H=r ^ € ^3:^ ^ *§#*Hr 

#31 

1- ^*Kr ^Tfl^ ^ 3 #*]-§- o^eflol 7l^ ^1S 
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32] 

^"Ofl, Xl 1 *^ofl >fl 1 HJ-U^S., 7)MB 7^1^ TflojE tifl^ 

4, si- ^*Hr #^<y 3)-^ Bfl^e^ o.-g-^» xl i ^ 

JL, Xl 2 n>^a. ^^6j| o]sfl -#71 Xl 1 Xl 2 $1*1 *Kr cfloj^l tifl^ 
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